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Abstract Floral morphogenesis of Wikstroemia delavayi lecomte was investigated by scanning elec- 
tron microscope (SEM) and compared with its allied groups. Initiation and early development of flo- 
ral paris in W. delavayi followed unidirectional sequences from the abaxial side to the adaxial side. 
Because the floral parts grew faster at the adaxial side than at the abaxial one in following develop- 
ment, the zygomorphic pattern in the early development changed and finally became an almost acti- 
nomorphic form at anthesis. The disc was initiated from the abaxial base of the floral tube and its 
lobes were alternate with lower whorl stamens. According to this iniliatial and developmental pat- 
tern, it is reasonable to interpret the disc as a part of the androecium rather than a modification of 
the receptacle. The located position and development of the disc was correlative with the develop- 
ment of other floral organs, which might provide insight to delimit Wikstroemia and Daphne based 
on different floral developmental pattern that might exist between the two genera. The developmental 
process of W. delavayi indicated that the syncarpous and uniloculate gynoecium was in fact bicar- 
pellate, which consisted of a fertile carpel and a sterile one. It was pseudomonomerous. Even 
though the ovary in both Wikstroemia and Daphne was uniloculate, the location of the ventral bundl- 
es in the ovary was obviously different from each other according to data to date. In this respect, 
further investigation is undertaken between the two genera. 
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The genus Wikstroemia is traditionally considered as closely related to Daphne ( Hamaya, 
1955, 1959; Hou, 1960; Tan, 1980; Dute et al., 1996 ). In earlier systems, the delimitation of 
the two genera is based mainly on the shape of the disc, which is scale-like in Wikstroemia and an- 
nular or cup-shaped in Daphne (Bentham & Hooker, 1880; Gilg, 1894). However, as more and 
more new species have been described, the two genera become unclearly separable because of fre- 
quently transitional forms of the shape of the disc. In addition, it is debatable whether the shape of 
the disc should be taken as a main criterion for the delimitation of the two genera or not (Hamaya, 
1959, 1963; Tan, 1980). Domke (1932) transferred some species originally placed in Daphne and 
related genera into Wikstroemia, for they were characteristic of the scale-shaped disc. Meisner 
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(1857) divided Wikstroemia into two sections: Euwikstroemia and Diplomorpha. Nakai (1928) 
lifted sect. Diplomorpha to generic level. Disagreeing with those who recognized the shape of the 
disc as an important diagnostic feature, Hamaya (1959) supported Nakai’s treatment based on the 
evidence from anatomy of vegetative organs. He further indicated that Wikstroemia sensu stricto (ex- 
cluding sect. Diplomorpha Meisner) was closer to the ancestral group than Daphne and Diplomor- 
pha. Considering the fact of the transitional forms in the shape of the disc and other morphological 
characters, Halda (1999) combined Wikstroemia and Daphne into one genus Daphne in his recent 
treatment. As for the nature of the hypogynous disc in the thymelaeaceous flower, it has also been a 
question at issue whether the disc is a modification of the receptacle (Gerber, 1899) or a part of the 
androecium (Heining, 1951) or an independent glandular structure of entomophilous flowers 
(Skottsberg, 1972). 

It is usually suggested that gynoecia of most thymelaeaceous flowers are formed by a single car- 
pel. Especially, the gynoecia of Daphne and Wikstroemia are, in any case, considered as compris- 
ing a single carpel (Gilg, 1894; Johnson, 1931; Lawrence, 1951). However, Heining (1951) 
considered that the completely syncarpous gynoecium was composed of two carpels on the basis of the 
carpellary vascular data of 11 genera in this family. But the genus Wikstroemia wasn't included in 
Heining’s study. In the revision of the Hawaiian Wikstroemia Skottsberg (1972) noted that the bi- 
carpellary origin of the gynoecium in Wikstroemia was clearly indicated by a series of structural vari- 
ation of the stigma. This indication in mature structure needs to be further confirmed by intensively 
developmental study with representative species in Wikstroemia . 

In addition, the flowers in the Thymelaeaceae are usually considered as actinomorphic or regu- 
lar (Bentham $ Hooker, 1880; Gilg, 1894; Hutchinson, 1967). However, Hamaya (1959) de- 
scribed their floral aestivation as “lobes 4, outer 2 larger than the others, imbricate”. Similar de- 
scription of the flower of Daphne and Wikstroemia is frequently met in (Flora of Malaysia) (Hou, 
1960) and (Flora Reipublicae Popularis Sinicae) (Huang € Zhang, 1999). According to them, the 
floral symmetry of the two genera should be bisymmetric. Furthermore, an observation in the field 
showed that the floral tube slightly bent to the inflorescence axis, and the floral lobes are different in 
size between the abaxial-to-adaxial (outer) ones and the lateral (inner) ones in Wikstroemia . 

All above issues in the Thymelaeaceae, especially Wikstroemia and Daphne, are debated on 
the morphology and variation of the mature structure of the floral organs. However, it is difficult to 
trace the homology of the mature structure without the evidence from developmental analysis. Devel- 
opmental data often offer insights into the origin of a particular structure and the evolutionary rela- 
tionship thal may exist in related taxa (Crisci € Stuessy, 1980). Therefore, selecting the species 
W. delavayi as the representative of Wikstroemia , our research mainly aimed at exploring the de- 
velopmental basis for the differentiation and arrangement patterns of the floral organ in Wikstroemia , 
and revealing the origin and homology of some important floral structures in Wikstroemia and related 
taxa. The phylogenetic relationship between Daphne and Wikstroemia had been discussed on the ba- 
sis of the available data. 


1 Materials and Methods 


Materials of W. delavayi Lecomte were collected in August 1999 from Yulong (Jade-dragon) 
Snow Mountain, Yunnan Province. Flowers of all developmental stages were fixed in formalin-acetic 
acid-alcohol (FAA, formalin:acetic acid:70% ethanol = 1:1:18). Voucher specimens (Qi Yao- 
dong No.25) were deposited in the China National Herbarium (PE). Materials were generally ex- 
amined and dissected in 95% ethanol, and dehydrated in an ethanol/amylacetate series, and critical 
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point dried with Hitachi HCP-2 Dryer. Samples were then mounted on a stubs and Au/Pt sputter 
coated with SPI-Module Sputter Coater. Prepared samples were examined with Hitachi S-800 Scan- 
ning Electron Microscope (SEM) and recorded on Shanghai Panchromatic film. 


2 Result 


The paniculate inflorescence was terminal (Fig. 37: 1). The pedicel was articulated (Fig. 
10). The floral tube was cylindric, and slightly bent to the adaxial side (Fig. 37: 2); Four floral 
lobes were imbricate with the abaxial and adaxial lobes overlapping two lateral lobes, in which the 
abaxial lobe was outmost. The two abaxial-to-adaxial lobes were slightly longer than the two lateral 
lobes at anthesis (Fig. 10, Fig. 37: 2). Long scale-like hypogynous disc was located at the abaxial 
side between ovary and lower whorl stamens adnated to the floral tube. 

2.1 Floral initiation and development 

The inflorescence apex successively detached floral primordia in a helical acropetal sequence, 
anticlockwise (Fig. 1) or clockwise (Fig. 2). The primary floral primordium was obliquely cone- 
shaped with a gradual slope from the narrow adaxial bottom to the wide abaxial top (Figs. 1, 2). 
As enlarged, the floral primordium gradually became ellipsoidal (Figs. 2, 3). It further flattened 
when floral lobes were initiated (Figs. 3, 4). 

The abaxial floral lobe appeared first (Fig. 4), followed by the adaxial floral lobe and two lat- 
eral floral lobes, in which the adaxial one arose slightly earlier than the two lateral ones (Fig. 5). 
As floral lobes grew upward, the lateral growth at their bases connected the four floral lobes into a 
floral tube (Figs. 6, 7). The adaxial lobe first overlapped the two lateral lobes (Figs. 8, 9), then 
the outmost abaxial lobe covered the ihree ones (Fig. 10). This imbricate aestivation in bud was 
characteristic of a decussate pattern of floral lobes, outer with the adaxial to abaxial pair and inner 
with the lateral pair (Figs. 9, 10). As the floral lobes were getting closed, the floral tube grew rap- 
idly and bent slightly to the adaxial side (Figs. 9, 10). At anthesis, the floral tube was three quar- 
ters of the flowers in length, and the abaxial and adaxial lobes were almost equal in size (Fig. 37: 
2). 

2.2 Stamen initiation and development 

Following the elosure of the floral lobes, the upper whorl stamen primordia appeared at the 
base of the floral tube. The abaxial stamen was initiated first, followed by two lateral ones simulta- 
neously; the adaxial stamen arose last (Fig. 11). Accompanying the enlargement of the upper whorl 
stamens, the lower whorl stamens appeared in the sequence from the two abaxial stamens to two ada- 
xial ones (Fig. 12). 

As the upper whorl stamens with different size differentiated into filament and anther, the lower 
whorl stamens became almost equal in size (Fig. 13). When the pistil was about 144 pm in height, 
in the upper stamens the median furrow and the transverse furrow could be seen in the abaxial and 
lateral stamens (Fig. 20), whereas only the median furrow became visible in the smaller adaxial one 
(Figs. 18, 20). At this stage, the lower whorl stamens were smaller than the upper whorl ones 
(Figs. 13, 18, 20). When the disc was initiated, the abaxial stamen was still larger than the oth- 
ers in the upper whorl (Fig. 27). The adaxial stamen remained somewhat smaller than the other 
three in the upper whorl until the disc was about 6 pm in height (Fig. 31). During development the 
lower whorl stamens were always smaller than the upper whorl ones, but difference in size between 
two whorls was diminished gradually (Figs. 27, 31 ). At anthesis, all stamens in two whorls were 


equal in size (Fig. 36). 
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2.3 Gynoecium initiation and development 

While stamens arose sequentially, the remained floral apex became dome-shaped in the center 
of the flower (Figs. 11, 12). The floral apex flattened to a tetragonal form as lower whorl stamens 
primordia enlarged and leaned against it (Figs. 13, 14). The two carpellary primordia arose as the 
adaxial and abaxial regions were elevated from the tetragonal floral apex (Fig. 15). In each carpel- 
lary primordium, a slope was formed from the dorsal summit to the lower ventral region because of 
more rapid growth at the dorsal side (Fig. 16). At inception the abaxial carpel was slightly higher 
than the adaxial one (Figs. 15, 16). As grew upward, two carpels fused gradually at the lower 
ventral regions (Fig. 17). Because of more active growth of the adaxial carpel, it soon exceeded the 
abaxial carpel in height, and infolded toward the abaxial side. (Figs. 17, 19; Figs. 20-22). As 
stigma formed, the adaxial carpel occupied almost the whole region of the gynoecium, while the ab- 
axial carpel only remained at the mid-abaxial point from top view (Figs. 21 ~ 24). Meanwhile, 
hairs appeared and developed on the surface of the ovary (Figs. 21 ~ 24), and papilla arose on the 
surface of the stigma (Figs. 24, 25). Two integuments became visible in the solitary ovule that was 
borne on the abaxial sub-top of the ovarian wall ( Figs. 25, 26). In the mature ovary, four carpel- 
lary bundles were found in the ovarian wall at the level where the ovule was borne. In the four car- 
pellary bundles, two dorsal bundles were located at the median position of the adaxial and abaxial 
sides respectively, while two ventral bundles were in the lateral position near the dorsal bundles at 
the abaxial side (Fig. 26). Finally, a bottle-shaped pistil was formed with hairs on the surface of 
the ovary and papillate hairs on the surface of the stigma (Fig. 35). 
2.4 Disc initiation and development 

When the stamens in the lower whorl were about 266 pm high, a semi-annular disc was initiat- 
ed at the abaxial base of the floral tube (Figs. 27, 28). The disc primordium was less active at 
base of the two filaments of the lower whorl than in other region, which led to a gap at the base of 
the filament respectively. The gaps divided the disc into a middle part and two lateral parts, and the 
former was slightly higher than the latter at early stage (Figs. 28, 29). As growing upward, the 
middle part and two lateral parts were connected from the base of gaps upward (Figs. 30 ~ 32). 
Sometimes one lateral part grew faster than the middle part (Fig. 32). However, the disc remained 
deep or shallow dents at the position next to the filaments of the lower whorl (Figs. 33 - 35). There 
were three depressed lines in the back surface of the disc next to the filaments (Fig. 34). At anthe- 
sis, the length of a scale-like disc was about 767 pm high, one third of the pistil in height (Fig. 
35). 


3 Discussion 


3.1 The floral symmetry 

According to Tucker (1984), the shape of the floral apex before organ initiation is correlated 
with the symmetry at later stages in many plants. This seems to be true in the floral development of 
W. delavayi. The primary floral primordium in W. delavayi was obliquely cone-shaped with a 
gradual slope from the narrow adaxial bottom to the wide abaxial top, rather than circular-shaped . 
Correlatively, the initiation of floral organs followed a unidirectional or modified unidirectional se- 
quence, in which the floral organs at the abaxial side were always initiated earlier than others in the 
same whorl. The difference in the floral organs of the same whorl became more manifested during 
development. The zygomorphy was established before the initiation of the floral organs and further 
pronounced in the early and middle developmental stages. However, it deserved special attention 
that the floral organs in the same whorl were almost actinomorphic at anthesis . Apparently , there 
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Abbreviation: Cl. Adaxial carpel; C2. Abaxial carpel; LD. Adaxial floral lobe; LB. Abaxial floral lobe; LL. Lateral floral lobes; 
D. Dise; DCI. Dorsal bundles of the fertile carpel; DC2. Dorsal bundles of the sterile carpel; F. Floral primordium; G. Gap; 
FA. Floral apex; LF. Filament of lower whorl stamen; LS. Lower whorl stamen; O. Ovary; OU. Ovule; T. Floral tube; TR. 
Trace on the back of disc; UF. Filament of upper whorl stamen; US. Upper whorl stamen; VC. Ventral carpellary bundies. 

Figs. 1-10 Initiatial order of the floral primodium, and initiation and development of the floral lobe and tube. 1-2. Top view of 
the young inflorescence, showing initiatial order and the shape of the floral primodium. 1. Initiation of floral primordia in anticlock- 
wise order by apex of the inflorescence, note the youngest floral primodium (F9) with a gradual slope from the narrow adaxial bottom 
to the wide abaxial top ( x 132). 2. Initiation of the floral primordia in clockwise order by apex of the inflorescence, note the youngest 
floral primodium (F7) with a gradual slope from the narrow adaxial bottom to the wide abaxial top ( x 180). 3. The ellipsoidal floral 
primodium ( Arrowhead shows direction from the abaxial side to the adaxial one) ( x 480). 4- 10. Initiation and development of the 
floral lobe and tube. 4. Initiation of the abaxial floral lobe primordium (x 480). 5. Initiation of adaxial and lateral floral lobes pri- 
mordia ( x 480). 6. Oblique-top view, showing sub-equal floral lobes primordia at the adaxial and lateral sides (x 360). 7-8. De- 
velopment of floral lobes, showing that the adaxial one exceeds the lateral ones. 7. Top view of the flower (x 360). 8. Lateral view 
of the flower at the stage slightly later than the one in Fig. 7 ( x 240); 9 ~ 10. Imbricate aestivation of floral lobes. 9. Oblique-later- 
al view of the flower, showing that the adaxial floral iobe overlaps two lateral ones ( x 180). 10. Lateral view of the flower, showing 
the adaxially bent floral tube and the imbricate aestivation in which the adaxial lobe overlaps the lateral ones, and the three adaxial and 
lateral ones are overlapped by the abaxial one ( x 21). 

Figs. 11-19 Initiation and development of the androecium and the gynoecium. 11 ~ 12. Unidirectional initiation of stamens primor- 
dia and dome-shape floral apex (Arrowhead shows direction from the abaxial side to the adaxial one). 11. Top view, showing initia- 
tion of the upper whorl stamens ( x 600) . 12. Obligue-top view, showing initiation of the lower whorl stamens alternating with the up- 
per whorl ones ( x 600). 13. Top view, showing stamens and the floral apex (The upper whorl stamens at the abaxial and lateral sides 
were removed, and arrowhead shows direction from the abaxial side to the adaxial one) , note the differentiation of anther and filament 
in the upper whorl adaxial stamen, and a change of the shape of the floral apex from dome-shape into tetragonal form leaned by four 
lower whorl stamens primordia ( x 300). 14. The tetragonal floral apex (Arrowhead shows direction from the abaxial side to adaxial 
one) ( x 768). 15. Top view of the carpels primordia, note that two carpels primordia are initiated from the abaxial and adaxial region 
elevating from the floral apex, in which the abaxial side is higher than the adaxial one (x 480). 16. Oblique-top view of two carpel 
primordia, showing a slope from the dorsal summit to ventral region in each one ( x 480). 17. Top view of two young carpel, note fu- 
sion at the lower part of the two carpels, and adaxial carpel infolding toward the abaxial side because of faster lateral growth ( x 480) . 
18. The adaxial stamens and gynoecium ( Arrowhead shows direction from the abaxial side to the adaxial one, and the abaxial and lat- 
eral stamens in upper whorl and the two abaxial stamens in lower whorl were removed) , note that median furrow appears in the upper 
whorl adaxial stamen, when the lower adaxial stamens differentiates into anther and filiment ( x 180). 19. Top view of magnified gy- 
noecium from Fig. 18, showing further infolding adaxial carpel ( x 420). 

Figs. 20-27 Development of the androecium and the gynoecium, and initiation of the disc. 20. Lateral view of stamens and gynoe- 
cium (The stamens on one side of laterals were removed, and arrowhead shows direction from the abaxial side to the adaxial one), 
showing that in upper whorl stamens transverse furrows become visible in the larger abaxial and lateral stamens, while median furrow 
can be seen only in the smaller adaxial stamen, and the lower whorl stamens are equal in size but smaller than the upper whorl ones. 
Note that lateral growth of the abaxial carpel is far slower than that of adaxial one ( x 132). 21 ~ 23. Development of the stigma, note 
that abaxial and adaxial carpels could be still seen from top view of the stigma. 21. Oblique-top view of gynoecium, showing the form- 
ing stigma ( x 360). 22. Oblique-lateral view, showing early development of stigma and dise. Note disc at abaxial side ( x 180). 
23. Top view of gynoccium at late stage, showing papillae on the stigma. Note dise at abaxial side ( x 120). 24. Lateral view of gy- 
noecium and dise at late stage, note disc at abaxial side ( x 78). 25. Longitudinal sectional view, showing bitegminous ovule ( x 
90). 26. The transverse section of the mature ovary, showing that two ventral carpellary bundles laterally locate nearer the dorsal car- 
pellary bundles of the sterile carpel (x 120). 27. Lateral view of flower (the gynoecium, the adaxial and Jateral stamens in upper 
whorl and the two adaxial stamens in lower whorl were removed), showing relative time of initiation of disc. Note that disc just initiat- 
ed at abaxial side when lower whorl stamens had developed up to a stage that four clear anther cells became visible ( x 60). 

Figs. 28-36 Initiation and development of disc and androecium. 28 ~ 29. Initiation of the disc primordium. 28. Magnified disc 
primordium from Fig. 27, showing that dise primordium is initiated from the abaxial base of floral tube. Note gap at base of lower 
whorl abaxial filaments ( x 300) . 29. Early development of the disc primordium, showing gaps between the higher middle part and the 
lateral parts ( x 360). 30, 32 — 33. Lateral view of the ventral side of the disc at different developmental stage, showing that the 
shape of the disc top changed in the following development. 30. Fusion of dise at the base, note gaps between the higher middle part 
and the lateral parts ( x 300). 31. Lateral view at stage similar to that in Fig. 30, showing relation between disc and stamens (one 
stamen of laterals in upper whorl and one adaxial stamen in lower whorl were removed, and arrowhead shows direction from the abaxial 
side to the adaxial one) . Note that in upper whorl stamens the abaxial stamen is still Jarger than the adaxial one, and stamens in lower 
whorl are smaller than ones in upper whorl at this stage ( x 66). 32. One type of disc with one higher lateral part than middle part af- 
ter early stage ( x 240). 33. Another type of disc with the middle higher part than two lateral parts after early stage { x 150). 34. 
Lateral view of the dorsal side of disc at late stage. Note three traces leaned by the abaxial filaments (x66). 35. Lateral view of the 
abaxial side of the mature gynoecium with papillate hairs on the stigma, note that the disc is one third of the pistil in height. ( x 30). 
36 . Stamens just before anthesis (an adaxial stamen in lower whorl was removed), showing that all of the stamens are equal in size 
(x18). 
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in the same organ or the relative growth of 
different organs. Ontogenetic process 
showed that the shift of the growth pattern 
occurred after early or at later developmen- 
tal stage in different floral organs respec- 
tively. In the development of the gynoeci- 
um, the adaxial carpel exceeded the abaxial 
one in growth soon after primordial initiation 
and infolded toward the abaxial side. Final- 
ly, the adaxial carpel occupied the most 
part of the gynoecium. The four stamens in 
the lower whorl became almost equal in size 
at the early stage, whereas the four stamens 
in the upper whorl were different in size un- 
til the stage close to anthesis. The abaxial 


and adaxial floral lobes became almost 


IT HER HE 1. 化 校 ; 2. CERA 绘 )。 equal in size at anthesis. However, the sit- 
Fig.37 Wikstroemia delavayi 1. Flower branch; 2. Flower. 


(drawn by Li Ai-li) uation of the disc initiated only at the abax- 


ial base of the floral tube was remarkably 
different from that of other floral organs. Its remarkably zygomorphic character at initiation was ma- 
intained throughout the developmental process. It was obvious that the so-called actinomorphic flower 
in W. delavayi was subsequent to a secondary event, i.e. a shift of growth pattern, due to the un- 
equal rates of the organ growth in the same whorl. This secondary radial symmetry might be related 
to pollination, which needs to be investigated further. 
3.2 Nature and location of the disc and its correlation of the initiated sequence with other 
floral organs 
Heining (1951) suggested that the floral tube of thymelaeaceous flower was appendicular in or- 
igin, and was composed of the fused based of the sepals and adherent stamen filaments, in which 
the disc was considered as a part of the androecium. In this study, the disc in W. delavayi was ini- 
tiated at the abaxial base of the floral tube, and the initial gaps were located at the base of the fila- 
ments of the lower whorl stamens, and the disc lobes were basically alternate with the abaxial sta- 
mens of lower whorl. The development of the disc is strongly in favor of Heining’ s view (1951) that 
the disc should be interpreted as a part of the androecium rather than as a modification of the recep- 
tacle (Geber, 1889) and an independent structure (Skottsberg, 1972). The discs investigated in 
this species are all located at the abaxial side. The middle part of disc is always slightly higher than 
lateral parts in early development. All of these indicate that the initiation and development of the 
disc follow a similar pattern with that of other floral organs. In addition, the floral tube of all indi- 
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vidual flowers in W. delavayi bends toward the inflorescence axis at anthesis. Besides W. dela- 
vayi, further investigations show that the discs are all located at the abaxial side in species with 
scale-like or oblique disc in both Wikstroemia and Daphne. Correlatively, their mature floral tube 
always bend toward the inflorescence axis. These species include D. holoserice (Diels) Hamaya, 
D. rosmarinifolia Rehd., D. modesta Rehd., D. gemmata E. Pritz., W. scytophylla Diels, 
W. dolicantha Diels, W. stenophylla E. Pritz, etc. Whether the floral development of these spe- 
cies shares similar pattem with that of W. delavayi depends on further investigation. However, in 
other species with the annular or cup-shaped disc, such as D. tangutica E. Pritz. , D. longiloba- 
ta (Lecomte) Turrill, the floral tube is straight at anthesis . The morphology and location of the disc 
probably are correlated with the behaviour of the floral tube at anthesis. However, it is unknown 
whether these different situations are reflected in the development of the disc and related floral or- 
gans. Further investigation would be needed for the remained question. 

3.3 The morphological nature of the gynoecium and its phylogenetic implication 

The gynoecium with uniloculate ovary in Wikstroemia was frequently interpreted as possessing 
one carpel or two carpels by different authors (Gilg, 1894; Johnson, 1931; Eckardt, 1937; Hein- 
ing, 1951; Lawrence, 1951). According to Heining (1951), one of two carpels in the syncarpous 
gynoecium degenerated to become sterile. This type of gynoecium was called as pseudomonomerous 
form by the authors who thought that it owns two carpels. In Wikstroemia Skottsberg (1972) ob- 
served a series of transition forms from the globose stigma, through slightly to deeply furrowed stigma 
to two separate stigmas, in which the division sometimes extended to the style. He considered the 
structural variation of the stigma as an indication of bicarpellary origin of the gynoecium. The devel- 
opment of gynoecium of W. delavyi showed that the abaxial carpel primordium was slightly higher 
than the adaxial one on the tetragonal floral apex at inception. Afierwards the abaxial carpel became 
suppressed in growth, and finally remained only at the median position of the abaxial side. This re- 
sult indicates that the uniloculate ovary is in fact bicarpellate. 

Among the genera with an uniloculate ovary, Daphne is most close to Wikstroemia in affinity. 
Although the gynoecia of both genera are uniloculate, the ventral carpellary vascular bundles locate 
at the position near the dorsal bundles of the abaxial carpel in Wikstroemia , whereas those in 
Daphne are at the position almost egui-distant from the dorsal bundles of two carpels ( Heining, 
1951). It needs further research to determine whether the difference in the relative position of the 
ventral carpellary bundles is involved in different origin of the uniloculate gynoecium. It might pro- 


vide insight to the phylogeny and delimitation of the two genera. 
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摘要 HA WEE Wikstroemia delavayi 花 部 的 形态 发 生 过 程 进行 了 观察 和 分 析 , 旨 在 为 该 
属 的 系统 学 研究 提供 花 部 发 育 形态 学 资料 。 澜 沧 莞 花花 部 的 发 生 和 早期 发 育 呈 远 轴 面向 近 轴 面 的 顺 
序 ,但 这 一 式样 由 于 近 轴 面 的 器 官 在 早期 发 育 之 后 生长 加 速 发 生 了 转变 。 因 此 , 花 开放 时 所 表现 的 所 谓 
输 射 对 称 ,显然 是 由 同一 轮 器 官 的 异 率 生 长 所 导致 的 次 生 现象 。 花 盘 发 生 于 花 苯 简 基 部 的 远 轴 面 上 ,与 
ES 、 雄 茂 的 发 生 间隔 时 间 较 长 。 花 盘 原 基 在 下 轮 雄 长 着 生 处 止 陷 或 间断 ,与 之 相对 应 ,化 盘 裂 片 与 下 
CEREZA, HH , 花 盘 显然 不 是 花 托 的 BS PRESA BRAK HER SA ,将 其 解 
RXRSHH -部 分 更 合理 。 花 盘 的 发 生 和 早期 发 育 及 其 着 生 位 置 同 其 他 花 部 器 官 的 发 生 和 发 育 式样 
具有 明显 的 相关 性 ,这 种 相关 性 对 进一步 前 明 瑞香 属 Daphne HEIENE Wikstroemia 的 系统 发 育 关系 具有 
一 定 意 义 。 根 据 对 雌 攻 群 的 发 生 和 发 育 过 程 观察 ,该 种 的 子 房 是 由 一 个 近 轴 面 的 可 育 心 皮 和 一 个 远 轴 
面 的 不 育 心 皮 融 合 而 成 的 单 室 子 房 ,为 假 单 心 皮肉 蕊 。 尽 管 莞 花 属 和 瑞香 属 均 属 于 单 室 FR AMR 
花 的 子 房 维 答 束 中 的 腹 束 排列 于 中 轴 位 置 ,而 目前 资料 显示 瑞香 属 植物 的 腹 束 接近 于 侧 哎 位 辕 , 这 方面 
仍 需 进一步 研究 。 
KOHA ”北部 形态 发 生 ; 两 侧 对 称 性 ; EA: MADE: MHI; MER 
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